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This is a feature of MIDAS which facilitates the rapid writing 
and debugging of procratis involving such numerical calculation. 
The statements used:are ALGOL-Iike and easy to interpret. 


An arithmetic-statement exponaers 


Since the Incomputable T'iPM&h&JCiJlg System (ITS) does 
not sopport an ALjfliJj style compiler and LliiP is ao 
cumbersome in dealing; with arithmetic statements * it 
is very tedious to perform even the simplest algorithms 
of numerical analysis* To alleviate ttli& problem 
without an inordinate amount of' effort, two pseudo-ops 
where added to MIDAS (.The macro™assembly language}* 

The pseudo-ops are *J' and *1* I'hc first of these will 
have the arithmetic in the arithmetic statement following 
it performed in floating point, the latter in fixed 
point* 

iiauh statement is treated Without reference to any 
of the others* Spaces may appear in, a statement almost 
everywhere end are ignored* Exceptions ore in the 
continue pert of a continuation statement and in a 
subscript *C&ea later on} 

Arithmetic Statements are combinations of vanish 1c 
names, numbers, function names anu opoioturs* Kormaily 
each statement specified the calculation of one or 
more values and where thsy ate to oe Stored* 

The operators are: 

+ + — ■#= #> 

A number is a ciiaractei -string starting with a numeric 
character £0,1 ..* 9} followed by non-opera tors* This 
number should luaJse sense to tdlhAS * The operator ^ is 
permitted to uppeax- in the nuoiherjoeing the separator 
uj?sd in ilDAb for the exponent of a number * 


A variouie (or funutium ) name i u ^ v+MivoCber-otiing 
starting with a character vuich lb uolbhei nuwciic 
rtor sUi Operator add Consists of up Lo »1 a Luu-^pdi^wivt 

/ ’ + have tti-a usual meaning of ui/ide, multi^y, 

su& ana subtract* T it used for exponentiation. i and ) 
are us ad to force the precedence as usual* id * normal 
etfaius Irion proceeds from id it tv right* *ith exponentiations 
bsing performed first, Idea multiplication^ and 
divisions, and additions and subtractions La^t, accept 
tr.ee expressions in parentheses are uvmiuaLau first. 

This is strictly adhered to and Wua a f Bf C * U C 
unlike the FOPTEAH convention k* *B‘'C SA'‘ (B 4 *C). 
floated pairs of parentheses are evaluated frota the 
inside out* 

Intermediate results are kept in a stack * tilth has to 
be in the accumulators and is defined by the user* These 
accumulators are called A£,A1 ... A9- If fixed point 
arithmetic is used Ai j Aj A 1 if i < j * Moot commonly 
A# ■ ■ 1* A1 *■ 2 etc. Usually only the first few 
accumulators In the stack are used* 

<■ and y surround the arguments uf a function* The 
arguments are separated by ,'e* Thus a name as defined 
above is e function name if it Is followed by s <. 

For example; 

WA*<f A-U*GJ),23±h> end ItAflPOkO 

If used not directly following a name*< act exactly 
1 irLi ( and ). 

Functions return a single Value in A^* The assembled 
code Includes a PUSHJ P t to the function* the user 
being responsible for providing a subroutine which 


accepts the arguments us presenter iu AO, Al vtc M 
aces not disturb say accumulators other than those 
i ix billet tha sr&ut&ents where passea end returns the 
result in k$ before executing a POrd P* » 

A variable name followed directly oy a ( is cons Ids red 
to be a vector* She anoscript between th« ( and the 
matching } can of the fallowing fora; 

AG ± NUM 
£ NUI1 + AC 

Tasrs AC is the variable necne of an a ecu euu is cor in 
which the subscript is assumed to nave been loaded* 
mii is a number, acting as a displace pent* 

> indicates that the value available at thia point 
(as calculated by the portion of the arithmetic 
statement to the right} 1b to be stored as the Value 
of the variable ns ids to its left* LlqI e than one = may 
thus appear in one arithmetic statement* For example; 

*F A-B=AEtl£-LQ5S=.FGG*£AEf’ 

This invokes the multipLication of FOQ by BAEF* 
storage of the result in LOSS* Maxfc l05s£ is subtracted 
from 4E6J snd the result stored in both 4 and B* 

Wor* complicated constructs are possible by making use 
of parentheses* Some care is required in arranging 
the right sequence of storage operations So as hot 
to overwrite values needed further on* (Perhaps e 
more intuitive structure could be given to multiple 
equals if one did not adopt tps PGfiiHAH like 
convention of having the statement follow the equals) 


i ■ .. 



# permits the passing of arguments b^ nuum rather 
than by vh iua , is, is it par forms a j toting action* 

This is particularly useful for subroutines operating 
on vectors (uooproduct fur or subroutines 

axacutad far their effect rather than their vuiue. It 
also permits the passing of a function adureaa as 
an argument. TJiia is achieved oy aurrjunding the variabl 
name with 1 and 1 . 

f indicates a continuation and must be directly followed 
by a ' return carriage'„ ' line feed"(usually supplied 
by C.3C0 anyway) and either -I or .? (which is ignored) 
a. Space or tab and the continuation of the statement. 

For example: 

.tf J&H3WEB-£73.0/1 A 
.r -INVEST *MtfKT 

Unitary + and * are ignored# Unitary / and - are 
interpreted an 1*0/ and 0.0* reapecttvly* ■ and * 
may net appear uni, tartly. 

Since 3 and 1 may be part of a variable hafht, one can 
mais full use of iiUAS's indirect addressing and 
automatic variable storage assignment conventions# 

The use of 8 comes in very bandy when wonting with 
□ u11i-dlmensiona1 arrays addressed through margin-an-ays 

^ normally generates a call to a function called 
jElFLOu, which gets two arguments. To facilitate 
generation of fact inline exponentiation one may follow 
the * directly by the single digits 1*2*3 or 4. For 
example; 


.F Fl=531T < X t 2 * y t Z > 


dome unusual constructs aie possiule <>hicb arc usually 
interpreted as one would, intuiiiivly expect. J?ur example 
do eiuale sign need to appear in an expression* the 
result is then merely left id AO* Hext the Comas may 
be used to force evaluation to take place in higher 
sloes in the stack A^*AL ... A L ) . So for exaicpie: 

A * Z, LENGTH *£i«ifiT C^.ViSS? ^BJOf/CAXh 

is interpreted as meaning the calculation ui' the four 
specified expressions and leaving Lhe results in 
A0, Al, k2 and A>. 

.r *dAVA '-^SAVB'^EAVC' ■ 

Here A& will be stored in SAVA, Al in SAVE etc* 

* I DISLI3 ■* * HCKL3U , A^B* C- 0 T AHK= OsBS 

is just a convenient way of combining four operalion* 

In on* statement*(At this stage)- bas a higher weight 
than t add so the first expression will be carried 
out ia A0, the second in Al etc* with storage of 
results starting at qUAEK and ending at UISLIS. 

The statement expander la not optimal in its use of 
eccuisuletors, thus small ECvlugs, in progr&D length 
and execution speed can be had by writing the 
pr*ceaence-forcing parentheses in the right order. 

For example; 

,? T-C(U*itBrX+CVl+brx+S 

uses one accumulator in the stack and the minimal dumber 
of instructions* while: 


F Y = M"(U+X“(C4.X'(B4A'X)}) 


uses eight accumulator5 la the stuck sou as many extra 
&0VJ3 instruct ions - although the accumulator do accumulator 
instructions used are a lightly faster than the storage 
to accumulator Instructions used, in the first example . 

These examples are rather extreme however and it hardly 
ever pays to worry aojut L>uoh minor questions of efficiency. 

To use the statement expander on merely uses TiC0 as 
usual to create a MIDAS program containing the required 
pseudo-ops - remembering to define ate. and the 

push—down accumulator F. during the subsequent assembly 
with MlDASjerror mesesEes concerning the arithmetic- 
statement paeudo-ope are presented in an unusual manner. 

The offending statement is typed, with a questionmsris 
where the error ,-,as first noticed and an explanation 
of the error on the next Line* fro assembled output is 
generated for erroneous statements. 

The standard functions BIN, HO ti, ATAN, LOO, Htf, 

ABB, MFLQG + FfiACT, lMTiliCr, MOu, BAfcftCti can he found 
in the file BUFFET HOUT (on DSK: BKPfi*), This file also 
contains floating point input and output routines to 
teletype and printer. Other features era interupt-handling, 
control character features and a simple command language. 
Most of these features can oe exised selectivly t using 
switches on the first page of the program. This program la 
intended to he inserted by wssnS of the .IKSET pseudo-op 
end consists of Oita $nd pieces high-jucxed from 
L.J.Krassuer, T.Biafoid, B,Nelson, E.Greenolat sn4 others. 


